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NATURE, VIRGINIA’S ECONOMY, AND THE CLIMATE THREAT

Abstract

Shucking the Numbers

The Crassostrea virginica population in the Chesapeake Bay is now 1% of what it was during the 19th century (Kimmel
et al. 2007). This decline is the result of various harmful effects such as disease, nutrient pollution, acidification,
hydrological change, habitat loss and over-harvesting (Ermgassen et al. 2013). The Eastern Oyster is particularly
threatened by three threats, disease, acidification, and reduced water quality. C. virginica is negatively affected by these
problems but is also capable of combating and/or mitigating these injuries toward the health and biodiversity of the
Chesapeake Bay. The biodiversity of the bay is directly correlated with oyster populations; as oysters provide both
oyster reef habitat and water filtration service to the bay, it is an especially effective species to curb the effects climate
change, namely, acidification and species loss. In order to recuperate Eastern Oyster populations in the Bay, this
recommendation proposes that Virginia expand its oyster sanctuary by 9,000 acres, matching Maryland’s sanctuary
expansion in 2009. These ‘no-take’ sanctuaries are intended to bolster disease resistance, combat acidification, and
maintain biodiversity within the bay. The costs of sanctuary establishment are minimal to none, however, if need be, the
two possible funding sources are included below. The costs of the project are subject to the stability of Eastern Oyster
sanctuary populations. Funds may be used if oyster sanctuaries require restoration efforts as outlined by the 2004
Chesapeake Bay Management Plan. The economic and ecological value returned to the region by healthy oyster reefs
far surpasses the restoration costs in one to five years.

Figure 2: Demonstrates the anthropogenic effects upon oyster reef habitats and the surrounding environment.

Bringing Back the Chesapeake’s Identity, Oyster Reefs

Helping Oysters, Help Themselves

Virginia must increase its oyster sanctuary network to 9,000 acres of oyster reef habitat so that remaining populations may
continue to combat the effects of climate change and loss of biodiversity in the Bay.

The Crassostrea virginica, our native Eastern Oyster, has seen a devastating
decreases in population levels since the turn of the 20th century due to
anthropogenic effects.

Oyster Population Problems

• Eastern Oysters improve water quality and provide oyster reef habitats for other
species in the bay, two key components in maintaining biodiversity in the bay.
• Climate change is currently causing ocean (bay) acidification, a decrease in pH,
which in turn alters shell formation rates, energy usage for the process, and
ultimately, the growth and survival of oyster larvae.
• Ecologically, oysters filter water and act as a “natural water treatment”, provide
habitat for an abundance of marine species, help to enhance fish production,
sequester nitrogen, and control erosion

*Based on data from Grabowski et. Al 2012 “Economic Valuation of Ecosystem Services Provided by Oyster
Reefs.”

The role of disease, acidification, and water quality and their impacts upon the oyster resource
all have a dual nature; oyster populations are negatively affected by these detriments but are
also capable of combating and/or mitigating the effects that these problems inflict upon the
health and biodiversity of the Chesapeake Bay.
Here’s how they combat the aforementioned effects
• The Eastern Oyster has begun to develop disease resistance from consistent exposure to harmful parasites.
• The preservation of Eastern Oyster communities is integral in fighting the effects of acidification and is necessary to the
success of maintaining and recovering the alkalinity of the bay.
• Historically, oyster populations were successful in filtering their respective estuaries (a volume equivalent or greater than
the volume contained by their estuary, within the residence time of water), removing sediments, turbidity, and eliminating
anoxic conditions.

The Eastern Oyster is a keystone species, a species on which other species in an
ecosystem largely depend, such that if it were removed from the ecosystem, would
change drastically. The loss of oysters translate into a loss of both critical habitats
for marine species and a keystone species that actively cleans the bays water of
nutrients and pollution in the water column (Pelton and Goldsborough 2010).
Ecologically, oysters filter water and act as a “natural
water treatment”, provide habitat for an abundance of
marine species, help to enhance fish production,
sequester nitrogen, and control erosion (Pelley 2009)
The oyster population is an economic asset to Virginia
as a fishery resource, amounting to over 22 million
dollars’ worth of harvest in 2010 (Thomas 2014). Yet,
this pales in comparison to the economic value that can
be assigned to the ecosystem services that the C.
virginica population provides for the Chesapeake Bay
area.

• The cost of restoration per hectare of oyster ranges from $21,052 to $105,263
per acre, if every acre of sanctuary needs to be restored, these costs could
range from $94,734,000 to $473,683,500.
• The economic value of oyster reef services ranging from $2,226 and $40,080
per acre per year. However, these profits per acre will only be realized when
reefs recover there median restoration cost in 2-14 years.
• The potential economic benefits of 9,000 acres of sanctuary after 2 years could
range from $20,034,000 to $360,720,000. The potential economic benefits after
14 years could range from $140,328,000 to $2,525,040,000.

Figure 4: These graphs
compare the minimum or
maximum costs of
restoration to the profits
reaped from 9,000 acres
of oyster habitat under a
given time parameter.
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Figure 1. A healthy oyster bottom providing
both a suitable habitat and water quality for
Chesapeake biota.

Figure 3: A falling tide
exposes a serpentine oyster
sanctuary on the Lynnhaven
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Chesapeake Bay.
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